Typhus exanthematicus, Rocky Mountain fever, and the tsutsugamushi disease have been classified in the " typhus group " by Megaw, as louse-typhus, tick-typhus, and mite-typhus. He has added a fourth-class, comprising typhus-like fevers, with unknown vectors. It is the diseases of this class with which this paper is concerned.
The Typhus Groiup.-Fevers which resemble typhus in their course and symptoms occur in all quarters of the globe. The spotted fever of the Rocky Mountains is clinically indistinguishable from typhus, and the tsutsugamushi disease resembles it so closely that it was once looked upon as a local .form of that disease; in addition, there is a large class of typhus-like fevers about which comparatively little is known. Megaw (1921) (1922) (1923) (1924) (1925) (1926) (1927) has suggested that all these kindred diseases should be placed in one group-the typhus group-and that they should be classified in accordance with the arthropod hosts which transmit them as: (1) louse-typhus;
(2) tick-typhus; (3) mite-typhus; (4) typhus-like fevers transmitted by unknown vectors. The first class includes typhus exanthematicus and the tabardillo of Mexico, the second includes the spotted fever of the Rocky Mountains, the third includes the tsutsugamushi disease of Japan and the pseudo-typhoid of Sumatra. The fourth class is provisional, and the diseases which it includes will be automatically transferred from it when their vectors are discovered. It is this fourth class, consisting of the typhus-like fevers transmitted by unknown vectors, with which this paper is concerned.
These fevers are tentatively included in the typhus group because their symptoms, and the rash which accompanies them, resemble thoseof typhus so closely that, in many places, they have been diagnosed as typhus on their first appearance. As a rule they run a much milder course than typhus, and their mortality is lower. There is no evidence that they are carried by lice; they are not associated with overcrowding and squalor, but occur in all classes of society. The outstanding feature which distinguishes them from typhus is their non-contagiousness; they do not spread direct from man to man or give rise to epidemics. This feature, and their characteristic restriction to limited foci, make it almost certain that, like Rocky Mountain fever and the tsutsugamushi disease, they are primarily diseases of animals in which human cases are merely incidental. In most places the evidence points to rodents as the reservoirs of the virus; in others, dogs are suspected.
'ryphus exanthematicus may be a comparatively modern disease; it may have originated in one of these typhus-like diseases, the virus of which became adapted, under some special conditions of famine, overcrowding and low resistance, to direct passage from man to man by means of the human louse. No experiments with lice appear to have been made, except in the "fievre exanthematique" of Marseilles, and in these the results were negative. [Since this was written, Mooser and Dummer have found that the virus of American endemic typhus will infect lice when injected by Weigl's method, and that such lice inoculated into guinea-pigs, nine days later, will produce infection.] Another particular in which these fevers differ flom typhus exanthematicus is their seasonal prevalence. They are prevalent during the hot weather in temperate climates, and all the year round in places near the equator, where there are no seasonal changes. Typhus, on the contrary, is essentially a winter disease which dies out in the spring.
Immunity Reactions anzd llorbid Anatomy-.-Some of these typhus-like diseases of the fourth class are very closely related to typhus exanthematicus; in Brill's disease, for example, there is complete cross-immunity with typhus, and there is, in addition, a reaction in the tunica vaginalis of infected guinea-pigs like that which occurs in Mexican typhus and Rocky Mountain fever; it is associated with specific vascular changes and an exudate containing rickettsia. The morbid anatomy of the typhus-like diseases in man has been studied in very few countries, but similar vascular lesions have been found in the rural tropical typhus (scrub-typhus) of Malaya (Lewthwaite, 1929) , and in the " febbre eruttiva " of Italy. Some of the other diseases, which are at present included in this fourth class, are evidently very distantly, if at all, related to typhus. The " fivre exanthbmatique" is one of these; guinea-pigs are not susceptible to inoculation with its virus, and experiments with monkeyshave shown that there is no cross-immunity with typhus.
History.-The history of these diseases goes back only some thirty years; attention was first directed to them in 1898, when Nathan Brill described a typhuslike fever which occurred every spring and summer in New York. It soon became evident that fevers of this kind were not linmited to America; in 1910 and 1911, Smithson in Queensland, Conor and Bruch in Tunis, and MacNaught in South Africa, all described typhus-like fevers which they identified with Brill's disease. The interest aroused by these investigations was extinguished in 1912 when Anderson and Goldberger demonstrated, by means of cross-immunity experiments, that the viruses of Brill's disease and typhus fever gave mutual protection against each other.
Their verdict, that the two diseases were identical, was generally accepted and little more was heard of Brill's disease until 1921, when Megaw described a fever of the same kind in the north of India. His report was soon followedby others; typhuslike fevers were described in Alabama by Maxcy and Havens (1923) , in Australia by Hone (1922) , in the Federated Malay States by Fletcher and Lesslar (1925) , and in East Africa by Clearkin (1925) . By this time, a fresh interest had been aroused and extended observations showed that typhus-like diseases were widely distributed over the warmer parts of the world, from New York and Marseilles in the north, to Adelaide in the south (430 N. to 340S.). The following list shows thenames by which these typhus-like diseases are known, together with the countries in which they occur:
Endemic typhus (Brill's disease), United States; tick-typhus, India; urban tropical typhus (shop-typhus) and rural tropical typhus (scrub-typhus), Malay States; tropical typhus, Java and Sumatra; sporadic typhus, French Indo-China; endemic typhus and endemic glandular fever (Mossman fever), Australia; " fUvre bouton-neuse," North Africa; twelve-day fever, Nigeria; Brill's disease, South Africa; typhus-like fever, Kenya and Southern Rhodesia; fievre exanth6matique and typhus endemique b6nin, south of France; " febbre eruttiva," Italy.
Question of Identity with Typhus.-Are these diseases, or some of them, identical with the sporadic form of typhus fever which occurs in Europe during inter-epidemic periods ? Goodall (1927) , with wide experience of European typhus, considers that they are. This is a question of great practical importance, and it has been earnestly debated wherever they have appeared, for a case of typhus is a matter of public concern.
Health authorities in the countries where these diseases occur are unanimous in declaring that they are not typhus, and that they are of no importance as a menace to the public health. The sanitary authority of New York does not prescribe quarantine in cases of Brill's disease, nor does it object to their treatment in the general wards of hospitals; for experience has shown that though typhus fever spreads when it is imported into the United States from Europe or Mexico, Brill's disease never does so. The Central Health Board of South Australia likewise has decided that notification and segregation are unnecessary in endemic typhus, and neither the tick-typhus of India nor the tropical typhus of the Malay States is notifiable. To call such diseases typhus fever is not only misleading and alarming to the public, but also causes unnecessary expense and interference with trade. It is only a little while since the people of Marseilles were alarmed by a rumour that the " fi6vre exanth6matique " was typhus fever, and there was some hindrance of trade before it was shown that their fears were groundless.
The long list of typhus-like fevers is a list of names rather than a list of diseases, and doubtless many of them refer to the same malady; but to rush too far in the opposite direction, to attempt to identify them with one another, to call them all " endemic typhus " or " tropical typhus " before more is known about their aetiology, is to confuse their study, and the writer must confess to having erred in this respect. The histories of several other diseases, such as beri-beri and dengue, serve as a warning, and show how progress can be delayed by the inclusion of several diseases under one name. The Ru6ral and Urban Groups.-Epidemiologically, the typhus-like fevers fall into two distinct groups: a rural group and an urban group. The first, or rural group, includes the tick-typhus of India, the tropical scrub-typhus of Malaya, Mossman fever, Ross's Rhodesian fever, and possibly the " fi6vre exanthematique " of Marseilles. The second, or urban group, includes the endemic typhus of America, the endemic typhus of Adelaide, the urban form of the tropical typhus (shop-typhus) of Malaya, and of Sumatra and Java, and the " typhus endemique b6nin " of T.oulon. As regards the first, or rural group, there is considerable circumstantial evidence that ticks are the vectors in India and Marseilles, and that mites, parasitic on rats, are the vectors of scrub-typhus in Malaya; probably most of the fevers in the rural group are carried by the one or the other of these acarines, and, eventually, they will be classed either with Rocky Mountain fever as " tick-typhus " or with the tsutsugamushi disease as "mite-typhus." In the second, or urban group, the evidence also points to some parasite of the rat as the vector, but there is little to incriminate one more than another. In some instances, such as the outbreak among the wheat-lumpers at Port Adelaide, the disease has been associated with grain in a way which suggests, by analogy with plague, that it may be carried by fleas. If this supposition should turn out to be correct, it will be necessary to add a new class, labelled " flea-typhus," to Megaw's typhus group. There is, however, no evidence that the infection is carried in clothing or merchandise.
The Weil-Felix Reactiont.-The Weil-Felix reaction is positive in many of the typhus-like diseases, as it is positive in typhus fever, with the ordinary indologenic strains of B. proteus X 19, such as Metz, Syrie, Warsaw, and No. 67; in others the reaction is negative, as in the tsutsugamushi disease. The results of this reaction Proceedings of theRoyal Society of Medicine 40 are especially interesting because they support the separation of these fevers into an urban and a rural group which has been made on epidemiological grounds. The reaction is positive in the urban group and-negative in the rural group, as the following lists demonstrate:-
The reaction is positive in: the endemic typhus (Brill's disease) of America; the endemic typhus of Australia; the urban form of the tropical typhus (shop-typhus) of Malaya, Sumatra, and Java; some cases of the sporadic typhus of Anam; the typhus end6miquebenin of Toulon, and the febbre eruttiva of Italy.
The reaction is negative in: Megaw's Indian fever; thefievre exanthematique of Marseilles, Ross's typhus-like disease of Southern Rhodesia, and the rural tropical typhus (scrub-typhus) of Malaya, when the ordinary indologenic strains of X 19 are employed.
A non-indologenic strain of B. proteus, known as " K" or " Kingsbury," which appears to be a modification of X 19, gives a positive agglutination reaction in the scrub-typhus of Malaya. This reaction is not positive in Megaw's disease or the fievre exanthematique, thus indicating that the fevers in the rural group are not identical. (Fletcher, 1925) occurs in sporadic form from one end of the country to the other, and it is at least as common as the enteric fevers. It is not scheduled as a notifiable disease, and consequently the actual number of cases is not known; but fifty or sixty sera giving a positive Weil-Felix reaction are examined at the central laboratory during the course of a year. There are no marked seasonal changes in the climate of the country, the temperature varies very little and cases occur in every montb. The popu- Occasionally it is very severe, even in the strong and robust, but it rarely ends fatally, though the patient may seem to be at the point of death. The incubation period is about ten to fourteen days; in one instance an Indian immigrant was taken ill ten days after he had landed in the country; in another case the fever began twelve days after a patient had gone into camp in an endemic area; in two other cases the patients were taken ill seven and twenty-one days respectively after they had left a similar place.
Tropical typhus is important because it has been shown to exist in two forms which are really two distinct diseases differing in their epidemiology and serology (Fletcher, 1926) . One is a disease of the town, the other is a disease of the wilds. In the urban form, the Weil-Felix reaction is positive with the ordinary strains of X 19, but negative with the non-indologenic K strain; in the rural form, on the contrary, the reaction is negative with the ordinary strain, but positive with the non-indologenic K strain. The two forms of the disease differ but little in their course and symptoms. The duration of the fever is rather longer in the urban form, the defervescence is less abrupt, and convalescence is slower; but it is difficult, if not impossible, to diagnose one from the other on clinical grounds alone. The two forms of the disease probably occur in approximately equal proportions, but when there is a crop of cases in a district they are all of one kind; that is to say, they are all the urban form, or they are all the rural form.
Epidemiology of the urban form-shop-typhus.-The urban form of tropical typhus resembles the endemic typhus of America and Adelaide in being essentially a disease of shops and storehouses. It is not contagious; it does not occur in epidemics, and it is very rare for more than one case to occur in a household; no body-lice have been found on the patients, and few of them are infested with head-lice; many of them are well-to-do. The European business man or the Government official is attacked almost as often as the Asiatic coolie; clerks, office workers, and shop-keepers-especially those who deal with food and grain-are the chief sufferers. It is met with in village shops and in plantation factories, as well as in the towns. Its association with stores, grain and foodstuffs suggests rodents as the reservoirs of the virus; but an examination of the town rats has not, so far, revealed the vector. The trombiculas found on the town rats (B. rattus griseiventter and B. rattus concolor) do not attack man, and no other man-biting mites have been found upon them. We have seen some patients who stated that they had been bitten by bugs, but there is no evidence that these insects are the vectors. Nuttall (1917) has shown that fleas and bugs do not carry the virus of typhus exanthematicus; but the epidemiology of tropical shop-typhus is not unlike that of the sporadic plague which occurs occasionally in the Malay States, and it is possible that fleas may be the vectors. The rat-flea index is usually about 1%; Xenopsylla cheopis and Ctenocephaluts felis are the only fleas commonly found in houses. The dogs of the Malay States are invariably infested with ticks (? Rhipicephaluts sangquineus), but these ticks are very rarely found on man. No records of tick-bite have been obtained from the patients, many of whom are Mohammedans, to whom dogs are unclean. The disease has not been communicated to laboratory animals, but the number of inoculations is not large, and very few cases have been seen early enough for the injections to be made with much likelihood of success. The aetiology of the disease cannot be elucidated satisfactorily until a strain has been established in animals.
The Epidemiology of the rural form (scrub-typhus).-The rural form of tropical typhus, or scrub-typhus, is a disease of the open country. It occurs in all parts of the Malay States, but, though its distribution is wide, it is not general, for it has a patchy distribution, and the infected places are circumscribed areas of untilled open country, especially land which, after being cleared of jungle, has been allowed to grow up in weeds and scrub. Examples of such places are: Old mirning lands covered with rank grass where cattle graze, neglected rubber plantations and Chinese vegetable gardens abandoned because the soil has been exhausted. Because it is endemic in such situations it has been called " scrub-typhus " (Fletcher, 1929) . The class of people who contract this form of the disease is entirely different from that of those who suffer from the urban form. They are people whose business is in the open country; 60% are coolies working on plantations, 25% are cowherds or bullockcart drivers, the rest are labourers on roads or railways, soldiers in camp, European planters and the like; indoor workers are rarely affected.
The disease does not spread directly from person to person and body lice are not its vectors. The first cases to be recognized in the country were a Sikh woman and her daughter, who were taken ill within a couple of days of one another. They lived in a small thatched hut, in which they remained with the rest of their family for the first six days of their illness. They were then brought to the hospital and admitted to a general ward, where they continued to wear the clothes in which they had come from their home; but, in spite of this, the disease did not spread, either in the home or in the hospital; the other members of the family remained healthy and none of them developed a positive Weil-Felix reaction. This is not an isolated instance; we have seen more than a hundred cases of this kind of typhus treated in the hospitals of the Malay States without any precautions being taken against infection, yet the disease has never spread to another patient or to the medical staff. Bodylice are rarely seen, but head-lice are common among the long-haired Indians, and it has been suggested that these insects may be the vectors. This hypothesis is not supported by facts, and the following incident is selected from many which illustrate its improbability. In the autumn of 1924, six cases occurred in a European regiment camping in open country. No lice were found on them or on any other men in the regiment. They were sleeping in tents, four men in eacb, but all six cases came from different tents and were entirely unconnected with one another. Had head-lice been the vectors the disease would surely have spread from these men to their comrades in the close quarters of a regulation bell-tent.
The lack of contagion from person to person makes it probable that, like the tsutsugamushi disease, the iural form of tropical typhus (scrub-typhus) has some other reservoir than man. It is essentially a place disease; the infection does not lie in man or his belongings, but lurks in the rank weeds and vegetation of certain limited foci. A most striking example of this place infection is a large plantation of some 3,000 acres, where African oil palms are cultivated. Several cases have occurred almost every month on this plantation for the last four years (Fletcher, 1929) ; there were eighty-five in 1927-28 (Lewthwaite, 1928) . The infection is not distributed generally throughout the plantation, but is almost entirely limited to the oldest part of the estate where there are the most weeds and the palm-trees are in bearing. In this section the distribution of the infection is still further restricted to the immediate neighbourhood of the palm trees. The coolies who are employed in making roads and cutting grass, or who work in the godowns and factories, are rarely infected; the sweepers, ayahs, watchmen, and others, employed about the coolielines escape entirely, and the disease is almost completely limited to the pruners and harvesters whose work brings them into close contact with the trees. This distribution recalls that of the typhus-like disease described by Smithson (1910) in Queensland, which was limited to the labourers who came into close contact with the sugar canes. The palm trees are pruned by hacking off the dead male and female flowers and the lower fronds, in order to give access to the ripe nuts which are collected by harvesters. As the pruners and harvesters are the principal sufferers "it would seem that-either the palm trees themselves, or the ground in the immediate vicinity, harbour the vector. The dead flowers lie at the base of the trees, in dark and damp, and may well provide favourable conditions" (Lewthwaite, 1928) . Gater (1928) has made a preliminary investigation of the fauna of the flowers, which revealed an enormous number of mites. The disease also seems to be associated in a curious way with the coarse grass which is used as fodder for cattle, and the cowherds and bullock-cart drivers who collect it are particularly liable to be infected. Sixteen of the first thirty cases recognized in the Malay States were either cowherds or bullock-cart drivers, and the rest either worked or lived in places overgrown with the grass. Palm observed, in 1879, that the tsutsugamushi attacked especially the coolies who entered the endemic areas to gather hemp. Scrub-typhus resembles the tsutsugamushi disease very closely, both in its clinical features and in the kinds of places where it is found; the two diseases have indeed occurred together, side by side, within the same endemic area in the Malay States (Fletcher, 1928 (Fletcher, , 1929 . The tsutsugamushi disease is an infection of rats which is transmitted to man by trombiculae. Rats are numerous in the places where scrub-typhus occurs; for instance, the ground where the six soldiers became infected was notorious for its rats, and the endemic foci of the disease are places where weeds and bushes provide nesting places and plenty of cover for rodents. The common rats caught in these places are B. rattus diardii (Gater, 1928) , and within their ears we have found large numbers of mites belonging to species which are known to attack man-such as T. deliensis and a species belonging to the akamushi group (Fletcher, 1928) .
Experimental proof of the existence of the virus in rats and trombiculhe is, so far, lacking. It is notoriously difficult to infect animals with these typhus-like diseases; in two cases a temperature reaction has followed the inoculation of a patient's blood into guinea-pigs, but the infection (if it was an infection) was not maintained beyond the first passage (Fletcher, 1926) . Scrub-typhus is more closely related to the tsutsugamushi disease than to typhus exanthematicus; this relationship is emphasized by the Weil-Felix reaction, for the K strain of B. proteus is often agglutinated, though only in low dilutions, by the serum of patients suffering from the tsutsugamushi disease. NUTTALL, G. H. F., Parasitologgy, 1917 , x, 43. PALM, T. A., Edinburgh Med. Journ., 1878 SMITHSON, O., Journ. Trop. Med. and Byg., 1910, xiii, 351. Dr. E. W. GOODALL said that Dr. Fletcher had raised several important questions in his paper, and one of them was that of nomenclature. Hitherto our method of assigning names to diseases had been somewhat haphazard. The best names were those that emphasized prominent clinical symptoms or pathological conditions. The worst names were those which were the names of the person who had first differentiated the disease, or of the place where it was supposed to be particularly prevalent. Lately a further development had been instituted, and well-known diseases were being further subdivided and named according to special Letiological factors. Thus he had observed that recently two French physicians had invented the name " ostreo-typhoid " for typhoid fever contracted through eating oysters. But why not also " hydro-typhoid " and " galacto-typhoid " for the water and milk-borne disease? The same process was being carried on with regard to typhus, as had been well exemplified in the paper, so that there was " Brill's disease," " tropical " typhus, "scrub " typhus, and so on. Why not adhere to the classical name instead of encumbering the nomenclature with terms that emphasized only etiological points of secondary value ? If it was desirable to distinguish "tropical " typhus because of its mild clinical character, it would be better to call the disease "typhus minor." There was, however, some recent evidence to show that this form of typhus was not going to remain always of so benign a nature as when it was first recognized. In making this criticism he did not wish to be understood as wishing to hinder in any way the differentiation of diseases. He welcomed inquiries which would lead to the discovery of any disease masquerading under the name of typhus. He forther recognized that not only did these mild and anomalous cases of typhus occur amongst the cases of a large and severe epidemic, but there might be outbreaks of which all the cases were mild or anomalous. When Megaw attempted to classify these "typhus-like " diseases, according to the insect vector of their virus, he was, in his (Dr. Goodall's) opinion, goingthe wrong way to work. It was not possible to place diseases in water-tight compartments in this way. Suppose it was found that typhus was conveyed by more than one insect, as was quite possible, in which of Megaw's compartments was it to be placed ? As it had been found that in some parts of the world typhus was not spread by lice or other insects-and, indeed, that the mode of dissemination was unknown-Megaw had to set up another class in which to place these cases, and it was with this class that Dr. Fletcher dealt. According to Dr. Fletcher there was at least fourteen diseases in the class, though he had to admit that " it was a list of names rather than of diseases," and doubtless many of them referred to the same malady. Exactly; then why multiply names?
Dr. Fletcher had given six reasons for separating these diseases from classical typhus: the mildness of their symptoms; their non-infectivity; their different seasonal incidence; their different class incidence; the fact that the virus was not conveyed by lice, and the difference in the serum reaction with B. proteus X 19. Recently, however, this form of typhus had shown itself to be somewhat more formidable than when it was first observed. There had been an outbreak in Australia, recorded by Hone, of some eighty cases, with a fatality of 5%; and in Egypt typhus was a severe disease. Even classical typhus was not invariably infectious, and cases had over and over again been treated in British hospitals without a spread of the disease. The seasonal incidence depended upon other circumstances than merely climatic conditions. The first wave of the great Warsaw epidemic of typhus in 1917-18 reached its height in June and not in the spring. The class of society attacked also depended upon various conditions. In former days in England the better classes did not escape; and Dr. Fletcher himself had pointed out that in Malay the Chinese mining coolies escaped by reason of their occupation. Dr. Goodall was quite prepared to believe that the infection of typhus could be spread by other vectors than lice. It might even be spread by an inanimate vector. As for the serum-reactions, B. proteu8 X 19 was not the cause of typhus, and even if it was, it would not be surprising to find variations in its reactions, when the facts of the meningococcus, the B. typhosu8, and other pathogenic micro-organisms were remembered. These criteria were not sufficient to establish that the disease under discussion was essentially different from classical typhus. We did not know the exact nature of the virus of typhus, and until we did we must depend for diagnosis chiefly upon the clinical symptoms. The history of this so-called " tropical" typhus brought to his (Dr. Goodall's) mind the history of alastrim and smallpox.
The work of Dr. Fletcher and others had shown that typhus was much more widely spread over the world than had been recognized, and that its epidemiological behaviour varied according to conditions, manv of which were unknown and required further elucidation.
Dr. J. A. ARKWRIGHT said that the work in recent years on sporadic typhus in which Dr. Fletcher had taken so large a share by describing and defining the two varieties of so-called "tropical typhus" in Malaya had thrown light on the whole subject of typhus fever. Several obscure factors in the natural history and causation of typhus were being gradually cleared up. One of the imost important was the connection between Brill's disease, or the sporadic typhus of the UJnited States, and the classical louse-borne epidemic typhus. The recent work of Maxcy and Mooser appeared to show that the virus in the two forms of the disease was identical. The chief evidence for this was the cross-immunity demonstrated in animals, and the new discovery that virus in material from animals infected with the sporadic form could be propagated in Pediculh8 corpori8 like that from cases of European epidemic typhus. Not only did the virus multiply in the louse but also Rickettsia prowazeki appeared in the gut of these insects. These were important links between the two diseases which were epidemiologically distinct. It had before seemed certain that B. prowazeki in lice was intimately associated and probably identical-with the virus of epidemic typhus, and therefore it seemed highly probable that virus from any case of true typhus would multiply in the louse and give rise to rickettsia even if the louse were not the only arthropod capable of acting as vector. It had always seemed possible that P. cartii might sometimes be the vector of typhus, and that in that case the epidemiology would be different on account of the different habits and lesser tendency to spread that distinguished it from P. corpori. Another interesting recent observation by the workers in the United States was that a large number of minute organisms said to closely resemble rickettsia were to be found in the scanty exudate on the peritoneal surface around the testis in infected rats and guinea-pigs. If this occurrence was shown to be constant it would be a welcome addition to our knowledge of the state in which the virus of typhus existed in the mammiiiialian body.
Professor LEDINGHAM said he agreed with Dr. Arkwright that the valuable researches carried out by Dr. Fletcher on the typhus-like diseases of Malay were calculated to throw light on the classical forms as well, particularly with regard to the vexed question of the relationship of typhus virus to rickettsia and to B. proteu8. He was not moved by Dr. Goodall's commiients on niceties of clinical differentiation. The only road to real progress was improved knowledge of aetiology, and matters of nomenclature could safely wait. Psittacosis, for example, which now appeared to be a virus disease of cage-birds, communicable to m-ian, had alnliost certainly masqueraded in the past as typhoid. typhus and influenza. The disclosure of its real ietiology paved the way for the consideration of such minor questions as nomenclature. The most interesting feature of Dr. Fletcher's work was the episode of the Kingsbury strain and the use to which it was put in differential diagnosis. It raised again, in acute form, the question of the relationship of B. proteus to this group of diseases.
Dr.
A. FELIX said that through the kind cooperation of Dr. Fletcher and of Dr. Lewthwaite of the Kuala Lumpur Institute, he had had the opportunity of examining sera from a considerable number of patients suffering from the two types of tropical typhus and tsutsugainiushi disease. The results obtained were in perfect conformity with those published by Dr. Fletcher and his co-workers. The so-called "Kingsbury " strain of B. proteus undoubtedly played the same r6le in the serum reactions of the cases in Fletcher's rural group as did the usual X 19 strains in his urban group and in endemic or epidemic typhus in other parts of the world.
The specific relations of the various types of typhus-like disease at first appeared to be a rather puzzling matter. However, antigenic analysis of the "K " strain had shown that its relationship to X 19 was the same as that obtaining between X 19 and X 2, the two types of B. proteus X strains which had been known from the very beginning of the application of the agglutination reaction in typhus fever. It had been shown (in collaboration with Miss Rhodes) that the "K" strain was an antigenic variant derived from the X 19 culture originally supplied by the National Collection of Type Cultures. Further serological varieties of typhus might yet be recognized among the typhus-like diseases in different parts of the world. This newer knowledge had a direct bearing on the practice of serological diagnosis. He suggested that failure to obtain cross-immunity between classical typhus and some typhus-like diseases might be due to differences in antigen such as occurred in the serological types of other bacteria.
Sir WVILLIAM HAMER said that three years ago he had tried to persuade the Section that "Typhus could not be regarded (speaking epidemiologically) as a clinical or pathological entity, distinguishable by a pathognomonic sign, mulberry rash, WNeil-Felix reaction, or result of monkey inoculations "; and Dr. Goodall had agreed with this opinion to a large extent, if the statement were limited " to the period ending about the middle of the last century." " Typhus in the tropics " now, however, was coming to judgment like a Daniel, and throwing much new light upon dark corners of the epidemiological world. The clinicians still found small differences between this disease and the old " typhus " ; bacteriologists detected variations as regards laboratory tests; moreover, despite the fact (perhaps because of it) that lice were not conspicuously in evidence, the nomenclature of typhus was being thoroughly overhauled and a classification by insect vectors was being introduced. Epidemniologists who had ventured out from the hinterland (marked out for them by Dr. Goodall, as aforesaid) had been trying to adapt thenmselves to their new environment, and had been especially rejoiced by the findings of the Ministry of Health Report of 1920 (p. xvi), with regard to the " setting " of the influenzas of 1918-19. Sydenham had described the " avantcoureurs" and "trailers" (as they would now be termed) of his influenza of 1675 as '-comatose fevers "; the Ministry of Health Report discussed " the concurrences, similarities and inter-relationships between outbreaks of cerebrospinal fever, poliomyelitis and outbreaks of influenza, bronchitis and pneumonia "; more recently in the Western world " encephalitis lethargica " emerged to view; and now, concurrently, similarly and inter-relatedly with all this, in Eastern Europe and in parts of Asia and America, " typhus" had once more assumed its familiar r6le. Truly, " Plus qa change, plus c'est la meme chose." Dr. J. D. ROLLESTON said that during the thirty years in which he had been enlgaged in fever hospital practice there had been only seventy-one cases of typhus, of which he had seen about a dozen, admitted to the Metropolitan Asylums Board hospitals, and the last case in which the diagnosis had been confirmed was in 1918. He had, however, kept in close touch with the literature of the disease both during and since the war, so that, like previous speakers, he had been surprised by the statement' that typhus was perhaps the least interesting of all the infectious epidemic diseases. Had Dr. Fletcher employed prophylactic injections of the serum of convalescent patients, as recommended by C. Nicolle?
Dr. FLETCHER (in reply): As I have stated in my paper, the main point in which these fevers differ from true typhus is their epidemiology. The public will not allow these diseases to be called typhus, or submit to the restrictions of trade and intercourse which would follow, because such restrictions are clearly unnecessary. These fevers are placed in the typhus group because of (1) their symptoms in all cases; (2) their agglutination reactions, in most cases; (3) their histology, in some cases. To these must be added, in the case of the American fever, (4) the reaction in guinea-pigs; (5) cross-immunity; (6) the experimental infection of lice.
The suggestion that these diseases should be called " t-phus nminor " is open to the objection that they are not all the same, and that some of themn are more nearly related to other members of the typhus group-the tsutsugamushi disease for instance-than to typhus exanthematicus. The names tropical scrub-typhus and tropical shop-typhus are only provisional.
Cross immunity between two viruses does not always prove that the diseascs which they cause are identical. The virus of smallpox, after passage through calves, produces vaccinia in man. Vaccinia and smallpox are epidemiologically distinct diseases, though there is crossimmunity.
I have suggested that typhus exanthematicus is a ccmparatively miodern disease because it is unlikely that man suffered from it before he took to wearing clothes, but it is probable that the kindred diseases in rodents were in existence long before this.
Dr. Lewthwaite and Dr. Anigstein are making great progress in the study of tropical scrub-typhus in the Malay States and they have found the characteristic nodules in the brains of fatal cases. Dr. Lewthwaite is about to publish a full account of the curious association of the virus with oil-palms, and Dr. Anigstein is carrying out experiments with animals and investigating the bacteriology of the disease.
Serum from convalescent patients has not been employed as a prophylactic. I Monthly Epidem. Rep. Health Sect. Secret. Lea,yjue of Nations, 1929, viii, 475. 
